Representation dimension and tilting  by Happel, Dieter & Unger, Luise
Journal of Pure and Applied Algebra 215 (2011) 2315–2321
Contents lists available at ScienceDirect
Journal of Pure and Applied Algebra
journal homepage: www.elsevier.com/locate/jpaa
Representation dimension and tilting
Dieter Happel a,∗, Luise Unger b
a Fakultät für Mathematik, Technische Universität Chemnitz, D-09107 Chemnitz, Germany
b Fakultät für Mathematik und Informatik, Fernuniversität Hagen, D-58084 Hagen, Germany
a r t i c l e i n f o
Article history:
Received 7 March 2010
Received in revised form 1 November 2010
Available online 20 January 2011
Communicated by I. Reiten
MSC: 16E05; 16E10; 16G10
a b s t r a c t
LetΛ be a finite dimensional k-algebra over an algebraically closed field k and let ΛT be a
splitting tilting module of projective dimension at most 1. Let Γ = EndΛT . If the repre-
sentation dimension ofΛ is at most 3 then the main result asserts that the representation
dimension of Γ does not exceed that ofΛ.
© 2010 Elsevier B.V. All rights reserved.
There has been a lot of attention paid to computing the representation dimension for various classes of finite dimensional
algebras Λ. The notion was introduced by Auslander in [3] in an attempt to measure the complexity of the representation
theory of Λ. It seems from the results obtained in the last few years that it actually measures the homological complexity
ofΛ and we want to provide some further evidence.
Wewill not need the original definition, but rather the following characterization already going back to Auslander in [3];
see also [10] or [9] for a more detailed account.
For this let Λ be a finite dimensional k-algebra over an algebraically closed field k. Since some of the results used in
Section 3 are only proved for the case where the base field is algebraically closed, we will assume this from the beginning.
We will assume throughout thatΛ is not semi-simple. Let modΛ be the category of finitely generated leftΛ-modules. Let
M ∈ modΛ be a generator–cogenerator, so ΛΛ ⊕ DΛΛ ∈ addM, where D is the standard duality on modΛ and addM is
the full subcategory of modΛ containing the direct sums of direct summands of M. Let d be the minimum such that there
is a generator–cogeneratorM with the following property: for each X ∈ modΛ there is an exact sequence
0→ Md → · · · → M1 → M0 → X → 0 such that
0→ HomΛ(M,Md)→ · · · → HomΛ(M,M0)→ HomΛ(M, X)→ 0
is exact, whereM i ∈ addM for 0 ≤ i ≤ d. Then the representation dimension rep.dimΛ of Λ is d + 2. Iyama’s result [19]
states that the representation dimension ofΛ is always finite. Trivially, ifΛ is representation finite, then the representation
dimension of Λ is 2. The converse was first shown by Auslander in [3] and was one of the motivations for introducing this
notion. We call a generator–cogenerator where the minimum is attained an Auslander generator.
Let ΛT be a splitting tilting module (see Section 1 for a definition) with proj.dimΛT ≤ 1 and let Γ = EndΛT . If
rep.dimΛ ≤ 3, then we will show, as the main result of this article, that rep.dimΓ ≤ rep.dimΛ. The module category
of the endomorphism algebra of a splitting tilting module is ‘smaller’, so the main result indicates, at least in this situation,
that the representation dimension is related to the complexity of themodule category. In this waywe underline Auslander’s
original intentionwhen defining representation dimension.We point out that the representation dimensionmay drop, since
Γ may be of finite type whileΛ is of infinite type. As an application of the main result we will show that the representation
dimension of a piecewise hereditary algebra is less than or equal to 3. Recall thatΛ is said to be piecewise hereditary if the
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derived category Db(Λ) of the category modΛ of finitely generated leftΛ-modules is equivalent as a triangulated category
to Db(H) for some hereditary abelian category H (for details see Section 3). The representation dimension of piecewise
hereditary algebras has also been computed in [20].
In Section 1wewill briefly review some needed aspects of tilting theory. In Section 2wewill prove themain result, while
the last section contains the application to piecewise hereditary algebras.
We denote the composition of morphisms f : X → Y and g : Y → Z in a given category K by fg . For unexplained
representation-theoretic and derived category terminology, we refer the reader to [5,12,22].
1. A short review of tilting theory
LetΛ be a finite dimensional k-algebra over an algebraically closed field k. Recall that ΛT ∈ modΛ is called a (classical)
tilting module provided the following three conditions are satisfied:
(i) proj.dimΛT ≤ 1,
(ii) Ext1Λ(T , T ) = 0 and
(iii) there is a short exact sequence 0 → ΛΛ → T 0 → T 1 → 0, with T 0, T 1 ∈ add T , where add T is the full subcategory
of modΛwith objects the direct sums of direct summands of T .
Given a tilting module ΛT we set Γ = EndΛT . The Brenner–Butler theorem [16] relates modΛ and modΓ as follows.
The bimodule ΛTΓ induces torsion pairs (T (T ),F (T )) on modΛ and (X(T ),Y(T )) on modΓ ,where
(i) T (T ) = {X ∈ modΛ | Ext1Λ(T , X) = 0},
(ii) F (T ) = {X ∈ modΛ |HomΛ(T , X) = 0},
(iii) X(T ) = {X ∈ modΓ | T ⊗Γ X = 0} and
(iv) Y(T ) = {X ∈ modΓ | TorΓ1 (T , X) = 0}.
For different descriptions of these subcategories we refer the reader to [16] or [22]. In particular we will use that T (T ) is
the subcategory of modΛ containing theΛ-modules generated by T ,while F (T ) contains theΛ-modules cogenerated by
τΛT ,where τΛ is the Auslander–Reiten translate for modΛ.
The restriction of the functor HomΛ(T ,−) : modΛ → modΓ to T (T ) is an equivalence from T (T ) → Y(T ) and the
restriction of the functor Ext1Λ(T ,−) : modΛ→ modΓ to F (T ) is an equivalence from F (T )→ X(T ).
In the proof of the following proposition we will use the following notation. If X, Y ∈ modΛ, then we denote by
HomΛ(X, Y ) the factor space of HomΛ(X, Y ) by the subspace of those maps factoring through a projective Λ-module. We
will use the following properties of a tilting module.
Proposition 1.1. Let ΛT be a tilting module. Then
(i) τΛT ∈ F (T ) and
(ii) Ext1Λ(τΛT , τΛT ) = 0.
Proof. Since proj.dimΛT ≤ 1 we have by the Auslander–Reiten formula that Ext1Λ(T , T ) ≃ DHomΛ(T , τΛT ). So we obtain
the first assertion, since Ext1Λ(T , T ) = 0. Again by the Auslander–Reiten formula Ext1Λ(τΛT , τΛT ) ≃ DHomΛ(τ−Λ τΛT , τΛT ).
Now HomΛ(τ
−
Λ τΛT , τΛT ) is an epimorphic image of HomΛ(T , τΛT ), and so vanishes by the first part. 
We call a tilting module ΛT splitting if the torsion pair (X(T ),Y(T )) on modΓ splits, or equivalently each
indecomposable Γ -module lies either inX(T ) or in Y(T ).Wewill need the following result of Hoshino [18] (for a different
proof see also [12]).
Proposition 1.2. Let ΛT be a tilting module. Then ΛT is splitting if and only if inj.dimΛX ≤ 1 for X ∈ F (T ).
Combining 1.1 and 1.2 we obtain:
Corollary 1.3. If ΛT is a splitting tilting module, then τΛT is a partial cotilting module.
We will need the following description of the projective and injective Γ -modules from [16]. Let ΛT be a tilting module.
Then T = P ⊕ T ′,where P is a projectiveΛ-module and T ′ does not have any indecomposable projective direct summand.
Let ΛI = DHomΛ(P, ΛΛ).
Proposition 1.4. Let ΛT be a tilting module with Γ = EndΛT . Then HomΛ(T , I) ⊕ Ext1Λ(T , τΛT ′) is a cogenerator for modΓ
and HomΛ(T , T ) is a generator for modΓ .
We will use but not state explicitly the dual results and properties for cotilting modules.
2. The main result
Before showing the main result we begin with some preliminary results. But first we recall the notion of a minimal left-
approximation (see [6] or [7]). Let C be a full subcategory of modΛ. Let X ∈ modΛ; then f : X → FX is called a left
C-approximation of X if FX ∈ C and for all g : X → C, with C ∈ C, there is h : FX → C such that g = fh. The map f
is called a minimal left C-approximation if FX is of smallest length amongst all left C-approximations of X, or equivalently
ϕ is an automorphism whenever f = f ϕ for ϕ ∈ EndΛFX . The subcategory C is called covariantly finite in modΛ if each
X ∈ modΛ admits a left C-approximation. In this case there is also a minimal one.
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The notion of a minimal right-approximation and the notion of a contravariantly finite subcategory are defined dually. If
a subcategory C of modΛ is both contravariantly and covariantly finite it is said to be functorially finite.
The following proposition is well-known (see for example [16,23]). For the convenience of the reader we sketch a proof.
Proposition 2.1. Let ΛT be a tilting module. Then both T (T ) and F (T ) are functorially finite.
Proof. Let X ∈ modΛ. Since (T (T ),F (T )) is a torsion pair, we have a short exact sequence 0→ t(X)→ X → X/t(X)→
0, with t(X) ∈ T (T ) and X/t(X) ∈ F (T ). Since HomΛ(T (T ),F (T )) = 0, we infer that T (T ) is contravariantly finite and
F (T ) is covariantly finite in modΛ.
Next we consider the universal extension
0→ X → EX →T → 0
with T ∈ add T . This extension has the property that the connecting homomorphism HomΛ(T ,T ) → Ext1Λ(T , X) is
surjective. Then by construction EX ∈ T (T ) and X → EX is a left T (T )-approximation of X; hence T (T ) is covariantly
finite.








where µ : X → I(X) is the injective envelope of X and g : τΛT → I(X) is a minimal right add τΛT -approximation of I(X).
Since µ is injective and the diagram is a pullback diagram we see that also α is injective. The subcategory F (T ) is closed
under submodules. Since τΛT ∈ F (T ) we have that FX ∈ F (T ). Let Y ∈ F (T ) and ψ : Y → X . Since all modules in F (T )
are cogenerated by τΛT we have an injective map β : Y → τΛT with τΛT ∈ add τΛT . Since I(X) is Λ-injective we obtain
h : τΛT → I(X) with ψµ = βh. Since g is a minimal right add τΛT -approximation of I(X) we obtain δ : τΛT → τΛT with
h = δg. Now βδg = βγ = ψµ. Thus using the pullback property we obtain a map ϕ : Y → FX with ψ = ϕf ; hence F (T )
is contravariantly finite. 
The next lemma shows how to obtain a generator–cogenerator for the endomorphism algebra of a tilting module. This
will be used in the proof of the main result in 2.7.
Lemma 2.2. Let ΛT be a tilting module with Γ = End ΛT . Let ΛM be a generator–cogenerator for modΛ. Let µ : M → EM be
a minimal left T (T )-approximation of M. Then HomΛ(T , T ⊕ EM)⊕ Ext1Λ(T , τΛT ) is a generator–cogenerator for modΓ .
Proof. By 2.1 we see that EM exists. Since D(ΛΛ) ∈ T (T ) ∩ addM we infer that D(ΛΛ) ∈ add EM . So the assertion follows
from 1.4. 
Wepoint out that aminimal leftT (T )-approximation E ofΛΛ is contained in add T , but in general not all indecomposable
direct summands of T will be direct summands of E.
The proof of the following lemma is inspired by a similar assertion in [8].
Lemma 2.3. LetΛT be a splitting tiltingmodulewithΓ = End ΛT . Let Γ S = HomΛ(T ,D(ΛΛ)). Let Γ Y ∈ Y(T ) and Γ X ∈ X(T ).
Then any map f : Y → X factors over add S.
Proof. By the Brenner–Butler theorem we know that Y = HomΛ(T , Y ′) for some Y ′ ∈ T (T ) and X = Ext1Λ(T , X ′) for
some X ′ ∈ F (T ). Moreover HomΓ (Y , X) ≃ Ext1Λ(Y ′, X ′). Let 0 → Y ′ → I(Y ′) → Z ′ → 0 be exact with I(Y ′) injective.
Since by Proposition 1.2 inj.dimΛX ′ ≤ 1 we infer that Ext1Λ(I(Y ′), X ′)→ Ext1Λ(Y ′, X ′) is surjective. Thus also HomΓ (HomΛ
(T , I(Y ′)), X)→ HomΓ (Y , X) is surjective, so f factors over add S. 
In the proof of the main result in this section we will also need the following three statements. The proof of the first uses
an idea from [16].
Lemma 2.4. Let ΛT be a splitting tilting module. A minimal right add τΛT-approximation FX → X for X ∈ F (T ) is injective.
Proof. Let X ∈ F (T ) and let f : FX → X be a minimal right add τΛT -approximation. Assume that f is not injective. Then
FX → im f is a proper surjection. Also im f ∈ F (T ), since F (T ) is closed under images. Now im f is cogenerated by τΛT , so
there is an injective map µ : im f → τΛT with τΛT ∈ add τΛT . Also ker f ∈ F (T ), for F (T ) is closed under submodules.
Now Ext2(cokµ, ker f ) = 0, since inj.dimΛker f ≤ 1. Thus Ext1Λ(cokµ, FX ) → Ext1Λ(cokµ, im f ) is surjective. Thus we
obtain the following commutative diagram of exact sequences:
0 −−−−→ FX −−−−→ E −−−−→ cokµ −−−−→ 0  
0 −−−−→ im f −−−−→ τΛT −−−−→ cokµ −−−−→ 0
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In particular this yields a short exact sequence
0→ FX → im f ⊕ E → τΛT → 0.
By 1.1 we know that Ext1Λ(τΛT , τΛT ) = 0. So this sequence splits and so im f ∈ add τΛT . It is easy to see that also im f → X
is a right add τΛT -approximation of X, contradicting the minimality of f ; hence f is injective. 
The next result is well-known, but we will give a proof for the convenience of the reader.
Lemma 2.5. Let ΛT be a tilting module and let X ∈ modΛ. If β : X → F is a left T (T )-approximation of X, then β is injective.
If µ : X → EX is a minimal left T (T )-approximation of X, then Q = cokµ ∈ add T . Moreover, if α : X → E is a left
T (T )-approximation of X with Q = cokα ∈ add T , then E ≃ EX ⊕ T ′ for some T ′ ∈ add T .
Proof. Since D(ΛΛ) ∈ T (T )we clearly have that β is injective. So we have an exact sequence
0→ X → EX → Q → 0
Since EX ∈ T (T ) and T (T ) is closed under factor modules, we see that Q ∈ T (T ). Ifµ is minimal, thenWakamatsu’s lemma
(see [4]) says that Ext1Λ(Q , T (T )) = 0. For this we use that T (T ) is closed under extensions. Since Q ∈ T (T ) there is a short
exact sequence
0→ K →T → Q → 0,
withT ∈ add T and K ∈ T (T ). Thus the sequence splits and therefore Q ∈ add T .
Let α : X → E be a left T (T )-approximation of X with Q = cokα ∈ add T . So by the first part of the proof we have that
α is injective. Since E ∈ T (T ) there is ψ : EX → E with α = µψ. Thus we obtain the following commutative diagram of
short exact sequences:
0 −−−−→ X µ−−−−→ EX −−−−→ Q −−−−→ 0 ψ 




Since α is a left T (T )-approximation and EX ∈ T (T ) there is also ϕ : E → EX with µ = αϕ. So µ = αϕ = µψϕ. By the
minimality of µ we see that ψϕ is an automorphism. Thus ψ is a split mono, and so π is a split epi. Hence there is ε with
επ = idZ . But then εβπ ′ = επ = idZ , so π ′ is a split epi. Thus Q ≃ Z ⊕ Q ; in particular Z ∈ add T . Hence E ≃ EX ⊕ T ′ for
some T ′ ∈ add T . 
Wewill use the following consequencewhich shows that approximations behavewell with respect to direct sums. Again
we will give the argument.
Corollary 2.6. Let ΛT be a tilting module and let X ∈ modΛ.Moreover let µ : X → EX be a minimal left T (T )-approximation
of X . Let Y ∈ add X and µ′ : Y → E be a left T (T )-approximation of Y with cokµ′ ∈ add T ; then E ∈ add (EX ⊕ T ).
Proof. In fact, let X = ⊕ri=1Xi with Xi indecomposable. Consider a minimal left T (T )-approximation of µi : Xi → EXi of
Xi. Then by 2.5 we have that cokµi ∈ add T . Now F = ⊕ri=1EXi clearly is a left T (T )-approximation of X, so again by 2.5
we conclude that F ∈ add (EX ⊕ T ). Let EY be a minimal left T (T )-approximation of Y . Then by 2.5 E ≃ EY ⊕ T ′ for some
T ′ ∈ add T . Let Y = ⊕si=1Xi with Xi indecomposable. Let G = ⊕si=1EXi . Then clearly G is a left T (T )-approximation of Y , and
thus G ≃ EY ⊕ T ′′ for some T ′′ ∈ add T . But addG ⊂ add F shows that EY ∈ add (EX ⊕ T ) and hence E ∈ add (EX ⊕ T ). 
We will now show the main result of this section.
Theorem 2.7. LetΛ be a finite dimensional algebra of representation dimension at most 3 and let ΛT be a splitting tilting module
with Γ = End ΛT . Then rep.dimΓ ≤ rep.dimΛ.
Proof. If rep.dimΛ = 2, thenΛ is representation finite. Since ΛT is splitting, we clearly have that Γ is representation finite
and so rep.dimΓ = 2. So we may assume thatΛ is representation infinite. If Γ is representation finite the assertion holds,
so we may also assume that Γ is representation infinite.
Let ΛM be an Auslander generator for modΛ. Let µM : M → EM be a minimal left T (T )-approximation ofM. By 2.5 we
have that cokµM ∈ add T .
We will show that Γ N = HomΛ(T , T ⊕ EM) ⊕ Ext1Λ(T , τΛT ) is an Auslander generator for modΓ , so for X ∈ modΓ
there is a short exact sequence
0 −−−−→ N1 −−−−→ N0 π−−−−→ X −−−−→ 0
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with N0,N1 ∈ addN and π a right addN-approximation of X . By 2.2 we know that Γ Γ ⊕ D(ΓΓ ) ∈ addN, so Γ N is a
generator–cogenerator for modΓ .
Clearly wemay assume that X is indecomposable. Since ΛT is splitting it is enough to distinguish the following two cases.
First assume that X ∈ X(T ). So we know that X = Ext1Λ(T , X ′) for some X ′ ∈ F (T ).We consider the universal extension
0→ X ′ → E → D(ΛΛ)r → 0
where r = dimkExt1Λ(D(ΛΛ), X ′). It is straightforward to check that E is injective. In fact, inj.dimΛE ≤ 1, since inj.dimΛX ′ ≤
1. And by construction we have that Ext1Λ(D(ΛΛ), E) = 0. Let µ : τΛT → X ′ be a minimal right add τΛT -approximation of
X ′. By 2.4 we know that µ is injective. Thus we obtain the following commutative diagram of short exact sequences:
0 −−−−→ τΛT −−−−→ E −−−−→ E ′ −−−−→ 0  
0 −−−−→ X ′ −−−−→ E −−−−→ D(ΛΛ)r −−−−→ 0
Note that E ′ is injective, for inj.dimΛτΛT ≤ 1. As abbreviations we set S = HomΛ(T ,D(ΛΛ)) and S = HomΛ(T , E). By
applying the tilting functors we obtain the following commutative diagram of short exact sequences of Γ -modules:
0 −−−−→ S −−−−→ HomΛ(T , E ′) −−−−→ Ext1Λ(T ,τΛT ) −−−−→ 0  
0 −−−−→ S −−−−→ Sr −−−−→ X −−−−→ 0
Thus we obtain a short exact sequence of Γ -modules:
0 −−−−→ HomΛ(T , E ′) −−−−→ Sr ⊕ Ext1Λ(T ,τΛT ) π−−−−→ X −−−−→ 0.
Note that HomΛ(T , E ′)⊕ Sr ⊕ Ext1Λ(T ,τΛT ) ∈ addN.
Since Ext1Λ(D(ΛΛ), X) ≃ HomΓ (S, X) andF (T ) ≃ X(T )we infer that π is a right add S⊕ Ext1Λ(T , τΛT )-approximation.
Now 2.3 implies that π is a right addN-approximation.
Next we assume that X ∈ Y(T ). So we know that X = HomΛ(T , X ′) for some X ′ ∈ T (T ). Since M is an Auslander
generator for modΛwe have by assumption a short exact sequence
0 −−−−→ M1 −−−−→ M0 π−−−−→ X ′ −−−−→ 0
withM0,M1 ∈ addM and π a right addM-approximation of X ′.We consider the following commutative diagram of short
exact sequences ofΛ-modules:
0 0 
0 −−−−→ M1 −−−−→ M0 π−−−−→ X ′ −−−−→ 0
µM1
 µ 





whereµM1 is aminimal left T (T )-approximation ofM
1. By 2.6 and 2.5 we see that EM1 ∈ add(EM⊕T ) and Z ∈ add T ; hence
µ is a left T (T )-approximation ofM0. So by 2.6 we have that E ∈ add (EM⊕T ).We claim that β is an add (EM⊕T )-approxi-
mation of X ′.We have that HomΛ(T , E)→ HomΛ(T , X ′) is surjective, since EM1 ∈ T (T ).
Applying HomΛ(M,−) to the diagram above yields the following commutative diagram:
HomΛ(M,M0)
HomΛ(M,π)−−−−−−→ HomΛ(M, X ′) 
HomΛ(M, E)
HomΛ(M,β)−−−−−−→ HomΛ(M, X ′)
By assumption we have that HomΛ(M, π) is surjective and so we see that HomΛ(M, β) is surjective.
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By construction we have an exact sequence
0 −−−−→ M µM−−−−→ EM γ−−−−→ Q −−−−→ 0
with Q ∈ add T .
Applying HomΛ(−, E) and HomΛ(−, X ′) yields the following commutative diagram of exact sequences where we
abbreviate HomΛ(U, V ) as (U, V ) and HomΛ(f , V ) as (f , V ). Note that Ext1Λ(Q , E ⊕ X ′) = 0, since E ⊕ X ′ ∈ T (T ) and
Q ∈ add T .
0 −−−−→ (Q , E) (γ ,E)−−−−→ (EM , E) (µM ,E)−−−−→ (M, E) −−−−→ 0
(Q ,β)
 (EM ,β) (M,β)
0 −−−−→ (Q , X ′) (γ ,X ′)−−−−→ (EM , X ′) (µM ,X
′)−−−−→ (M, X ′) −−−−→ 0
Now (Q , β) is surjective, since Ext1Λ(Q , EM1) = 0.We have seen above that (M, β) is surjective; hence (EM , β) is surjective.
Thus β is an add (EM ⊕ T )-approximation of X .
Applying HomΛ(T ,−) to the short exact sequence
0 −−−−→ EM1 α−−−−→ E β−−−−→ X ′ −−−−→ 0
yields a short exact sequence of Γ -modules
0 −−−−→ (T , EM1) (T ,α)−−−−→ (T , E) (T ,β)−−−−→ X −−−−→ 0
Clearly (T , EM1) and (T , E) belong to addN. Since (X(T ),Y(T )) is a torsion pair we see that HomΓ (X(T ), X) = 0, for
X ∈ Y(T ).We know that T (T ) ≃ Y(T ). So we conclude that (T , β) is a left addN-approximation of X . This finishes the
proof of the theorem. 
We will use in the next section also the dual of 2.7 for splitting cotilting modules.
3. Piecewise hereditary algebras
Piecewise hereditary algebras are a well studied class of algebras; see for example [1,12,15,14,17]. We refer the reader
to earlier work on the representation dimension for some classes of piecewise hereditary algebras; see [2,8,21].
In the introduction we have defined piecewise hereditary algebras. The hereditary abelian categoryH occurring in the
definition is called the type of Λ. Note that the type is only defined up to derived equivalence. It follows from [13] that
there are up to derived equivalence two classes, namely H = modH for a finite dimensional hereditary k-algebra H and
H = cohX for a weighted projective line X in the sense of [11]. We will need the following results which are contained
in [15,14].
Theorem 3.1. LetΛ be a piecewise hereditary k-algebra.
(i) If the type of Λ is mod H for a finite dimensional hereditary k-algebra H, then there exists a sequence of finite dimensional
algebrasΛi and splitting tilting modules ΛiTi, for 0 ≤ i ≤ m, such that H = Λ0, Λi+1 = EndΛiTi andΛ = Λm.
(ii) If the type of Λ is cohX for a weighted projective line X, then there is a quasitilted algebra Γ and a sequence of finite
dimensional algebras Λi and splitting tilting or cotilting modules ΛiTi, for 0 ≤ i ≤ m, such that Γ = Λ0, Λi+1 = EndΛiTi
andΛ = Λm.
As an application of this and the main result of the previous section we now show a bound for the representation
dimension of a piecewise hereditary algebra. Note that this yields a different proof for the result shown in [8] for piecewise
hereditary algebras of type H for a finite dimensional hereditary k-algebra H, or equivalently iterated tilted algebras.
Corollary 3.2. LetΛ be a piecewise hereditary k-algebra. Then rep.dimΛ ≤ 3.
Proof. IfΛ is of type modH for a finite dimensional hereditary k-algebra H , the result follows from 3.1(i) and 2.7 by using
the well-known fact that rep.dimH ≤ 3 for a finite dimensional hereditary algebra H; see [3].
If Λ is of type cohX for a weighted projective line X, the result follows from 3.1(ii), 2.7 and its dual on using that
rep.dimΓ ≤ 3 for a quasitilted algebra [21]. 
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